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Absorption Rate of Oxygen through Membrane by Water

Makoto Sakai*

Abstract

Absorption rates of oxygen through a few different types of membranes by water were
investigated. The membranes used were porous membrane (PTFE), gas-separation mem-
brane (UPILEX-R), and FC43 impregnated PTFE liquid membrane.

The permeation rates through membranes in stirred cell were expressed using the overall
mass transfer coefficient based on the liquid phase independently of the initial concentration
of oxygen in water or its partial pressure in the gas phase.

Absorption through the porous membrane and the impregnated liquid membrane were
repid. And the rates were not so different from absorption through an open surface without
membrane considering the difference of actual contact area. Such a large flux in liquid
membrane was due to the high solubility of oxygen in the liquid. Most of the permeation
resistance in these systems were in the water phase film. On the other hand, absorption
through the gas-separation membrane was slow compared with the other membranes, and
most of the permeation resistance was in the membrane.

From these results, useful suggestions for a novel oxygen delivery system were obtained.
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Fig. 1. A stirred cell with membrane for gas
absorption :
(1) paddle stirrer; (2) water inlet or out-
l ] let; (3) membrane; (4) perforated plate;
(5) gas inlet or outlet.
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Fig. 2. Schematic representation of absorption
processes.
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Fig. 3. Absorption of oxygen from air and from pure oxygen by water through PTFE, porous
membrane.
O} air,
@ ; pure oxygen.
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Fig. 4. Absorption of oxygen from air by water through UPILEX-R, gas-separation mem-
brane.
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Fig.5. Absorption of oxygen from air by water through PTFE-FC43, impregnated liquid
membrane.
0 ; PTFE-FC43 membrane,

@ ; PTFE membrane from pure oxygen shown in Fig. 3.
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Fig. 6. Absorption of oxygen from open surface without membrane by water.
O: from air without membrane,
®; PTFE membrane from air shown in Fig. 3, .
4 ; air bubbling.
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Fig. 7. Desorption of oxygen from water to air and to pure nitrogen through PTFE membrane.
And comparison with absorption of oxygen from pure oxygen shown in Fig. 3.
O adr,
U ; pure nitrogen,
@ ; absorption.
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